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ABSTRACT

This paper is about Multi-Function RFID Reader Platform that receives RF TAG data and transfer data to
HOST PC through Blue-Tooth USB, RS-232 and Ethernet. This Reader system is composed of RFID Module,
ARM Processor, RS-232, USB and Ethernet Interface, etc..

The information of Tag stretches the RFID module through the antenna and is received at the ARM
processor. ARM processor accomplishes the facility to deliver these informations at the PC server using the
Blue-tooth Interface for the wireless and the RS-232, USB and Ethernet MAC Interface for the wire.
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iil. Embeddedd RFID Reader Platform
Prototype

<-4 ARM920T # g9 S3C2410X CPUE 7]wk
o2 3% Embedded®d RFID Test® ZHE
Prototyped] EEx& & <19 3>3

<21y 3>Embeddedd RFID Reader T#E
Prototyped] EE%

RFID Test§ ETAE BET (Y 3)L 29
S3C2410x7} w9l CPUZ E323t1, FIRMWARE
E& OS7} £e8Z(PORTING) FLASH ROM
SDRAM, TAGEH ¥ Eol2+ DATAE PCE A
48 USB, Ethernet, Uart{0-1), Blue Tooth, DATA
£ U A3E SMCARDS}F SDCARD, Z el &
EANE TFT LCD, EAETE ZHEEY
Tch-SCREEN, Z#&¢9] Debugging2 93 JTAG
o8 FAEDh 2AAF 242 o 2.

Main CPU - S3C2410x(USB, LCD, UART, SD
CARD, SMCARD MEMORY Controllorg W3,
200Mhz %)

Flash ROM - INTEL StrataFlash (32Mbyte)

SDRAM - 4/ K4S561632C (64Mbyte)

Ethernet - CIRRUS LOGIC CS8900A
10Mbps Ethernet Controller

Bzwxzg] - SDCARD, Smart Media CARD

Debugging - ICE #38l, J-Flash

DATA A4 - USB, UART, Ethernet
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CPLD - Altera EPM7032AETC44-7

RF Module€ UHF Fu4tle] EPC Classl-g
Algam ®7} oW Small Sizee] ALIENA}E)
ALR-9930-A& AL&3t¥ch Mg SPECE <®
1>3} o}

saga(Ret ] ~ ;2 E:f%
251 Ensjj — R
=
z
8537[2361 ] 7836 (2085 ]
1 rm PITCH 14 PIN OC
CONNECTOR X 638000450} THRU
JST SHI4B-SRSS-TB FIR ¥4 MOUNTING
R EQUIVALENT. SCREW #136

<ag 4> ALIENALS] ALR-9930-A RF Module

Dimensions 3.365" % 2,125 x 0.307

Weght |

Temperature ating: Stor -20 {0 +60 Deg. C /4010 +85 C

Frequenc 902-926 MHz_{ISM Band

Max RF Power 1 Watt (30d8)

RF Power Control 14 dB range adjustable in 0 1dB steps through
software contfo)

Spurious Emission Limits Per FCC part 15 247

RF Protocol EPC Class 1

Antenna Ports Two soRware-selectable Antenna Ports: ANTO
or ANT1

Connection ANTO { ANT1 MMCX Connettor

Protection Antenna Ports Protected Open ot Shorted

JST 14 Pin Header Power. 1O, TTL Serial

Host Communication Binary Prctocol

L @ 10.2K - 115.2K baud

Power 5-6 VDC +/- 3% @ 850mA Max power

20imA sieep mode

2A fused. ESD classZ. Reverse bias to -0V,
Momentary Overvoltage to +8V

<¥ 1> ALR-9930-A RF Module Specification

Power Protection
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PrototypeE EthZ RFID Reader Platform-g 7|
dafrgitt. B dFelA ¥ Readerd]
UART, USB Ethernet, BlueTooth, 7]} I/OF <
Test 948 5232 A RFID RE-& TestFo|c}.
<1 5> B dAFqA AZAH Readeroth.
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<19y 4> A#x" Embedded® RFID Reader E#XE

TAGE X E wolE9] Datas Readers= t}A] PC
2 Aggordle=. ol B ZTHEL {KAH(USB,
UART), =4 (Blue Tooth), Networks, thopat u
Hoz A$g 4 ok

USBol ®ls) UART: Fdo] 4194 As&Ex
oA ZA7F ek &9 10007) o]Ake] TAG do]
B2 HOST PCZ A48 $siA s USBy} wie
Al FEEolol A & ulD E2YPFE UARTY
USBE HysiA A48 &+ A=F HAH U

S3C2410x9) &= 2709 USB Controllere} 3CHEJ
UART Controller’} X F=o] glo] S3C2410x2]
USB 5A3 UART 542 o-&3 2.

- USB

- USB Version 1.1& A9
- 9 A4S E+ 12Mbps Control, Interrupt,
Bulk transferE A (ISO transfer= X

etEh

-5712] EndpointE® 7IXz ok 1719
16-byte FIFO <43k control
- endpoint0, 47§9] <FWE 64-byte FIFO
Bulkendpoint1,2,3,4)
- Endpointl,2,34+= DMA <QEHo|2E AY
o,
- UART

<3CHE A3, 4 Ad3 Hd "4
= 230.4Kbps
- 5-bit, 6-bit, 7-bit FT== 8-bit Al H°)EE
AF
-Baud ratex ZEIYOE ZH 7%
-7+ A3 16-byte FIFO wls &3
E RFID Reader Z# &9 USBx Control
transfer$} Bulk transfer A}-8-8fe] HOSTe]| © o] ¥
4418 A o]t} Endpointd= Control transfer
213 8Byte] 2 A}lL-€t}. Endpointl2 OUT
Bulk transferg& $3+ 64Byten|®=2 AlLH 1,
Endpoint2+= IN Bulk transfer& $13F 32Bytew| 9
2 A1gd ol
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<1y 5> Blue-ToothE o]|£ %l RFID Reader &} PC7te]
FAgN

UART CHO& Serial 2lE|sjo]A22 AR EHn,
CH12 Blue Tooth A& H o] A6 AL HGITH <2
Y 5> Blue-ToothE ¥3] Moz X RFID
Reader ZHZ1} 5 AEPCY FAdE AL B
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Cirrus Logic CS8900% o] &38| Ethernetg& 74
&9t ol= TCP/IPE £ ZAEPCS EA &
Aolch.

ls-mwon USE Port_Configurefon_ Halp
t .

-
| $3C2e18X USE Downleader ver R1.12 12/81/88 1
) COPYLIGHTER : LEE.SANG.SIN™" AVE .20 804 |
| RJOU UHIVERSITY ELECTRONICS EMCIMEERING DSPRUP_LAB |
| E-mail : lee-sang-simBhannail .net ]
] HOMEPACE : ]

Wttp://grad.ajau.ac.kr/~dsp/

[FCLN=282MHz . DNA mode

RSB: IM_EHDPOINT:1 QUT_EHDPOINY:2

FORMAT: <ADOR(DATA) 14> +<SIZE(N+18) 14> +<DATAZN)> +XCS 12>

MOTE: 1. Power ofF/on or press the reset button for 1 sec
in order to get 3 valid USB device address.

2. For additional meru, Press any Ney.

JUSB host is not connected yet.
USE host 1s connected. Waiting a downlead.

ew, Dawnloading [ADDRESS:INSINGREN,TOTAL:I15522])
MECE(VED FILE SI2E: 15522( 29Wow, Checksum calculation
[Pownlead 0.K.

Test 11S & UDATINTAS

[art nBaudrate 91352080ps, N/0/1

Blue Testh Test.......
lue Toeth Irans-usnn speed = 230.Mibps,

JCS008S Imit..coinecnnnnn..
[cSeees Hac hddress o
JCSEP89 PECTECT VUALUES

® €A F1 26 25)
ald

JC53988 BECTECT VALUE1 : [09843000)
cssess cnip 10 2 [eE63:0009]
PRODUCT 1D : [0E63)
S10H : [e009)

VER!
jCSB988 INIT OKPSY

Y

<19y 6> t}7]% RFID Reader EHE Device 2713}

<1y 6> USB, UART, Blue Tooth, Network
% & RFID Reader TR E 9o} 2 E Device 273}
& YER}R ik

v. &

iy

olul RFID 7% =9 me} 22¥ F5QA
o] AJHALEIZ 9= 'ga A2 B¢ AF
ZFA Qe 350971 9] RFID Bl 25 A &3] dlo)g
X2 A7t 83% B, utm s vy 108 2] F£xp8 &
AZAnE Y. ® 5Y vERY F$ @
Y E, ¥ Fo RFIDE &3] FFAQ #els
gg 3A 4N oz dHg

A9 5 Atele] Aes) 2o, E 47
o do] A ¢ YE NHEFdsE 5, §54Y
o g Fzuge A3 #e 5o 217} 7}
S3ich o}g3 MAZ] w3 "H‘r we pEe
7ZlegL 7td FW 71y L 2 3L 7ed
97t 7hs skt

Sa8

zaes

[1] THOMAS S. CURRY III, MD & JAMS E.
DOWDEY,Ph.D - Christensen’s Physics of
Diagnositic = Radiology = 4th  Edition -
Lippincott Williams & Wilkins

[2] S32C2410x USER'S MANUAL, SAMSUNG
2003.05

[3] ARM DEVELOPER Suite Compilers AND
LIBRARIES Guide, 2001

[4] ARM Multi-ICE User Guide, 2001

_40_



